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(1)

GULF WAR VETERANS: LINKING EXPOSURES
TO ILLNESSES

WEDNESDAY, SEPTEMBER 27, 2000

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON NATIONAL SECURITY, VETERANS

AFFAIRS, AND INTERNATIONAL RELATIONS,
COMMITTEE ON GOVERNMENT REFORM,

Washington, DC.
The subcommittee met, pursuant to notice, at 10 a.m., in room

2247, Rayburn House Office Building, Hon. Christopher Shays
(chairman of the subcommittee) presiding.

Present: Representatives Shays, Sanders, and Schakowsky.
Also present: Representative Metcalf.
Staff present: Lawrence J. Halloran, staff director and counsel;

J. Vincent Chase, chief investigator; R. Nicholas Palarino, senior
policy advisor; Robert Newman and Kristine McElroy, professional
staff members; Alex Moore, fellow; Jason M. Chung, clerk; David
Rapallo, minority counsel; and Earley Green, minority assistant
clerk.

Mr. SHAYS. I’d like to call this hearing to order, this hearing of
the Subcommittee on National Security, Veterans Affairs, and
International Relations of the Government Reform Committee,
which is conducting a hearing entitled, ‘‘Gulf War Veterans Linking
Exposures to Illnesses.’’

Doubts remain, and may always remain, about the role of battle-
field toxins and medicines in causing Gulf war veterans’ illnesses.
Today, we continue our oversight of the statutory process estab-
lished to resolve those doubts in favor of sick veterans seeking
proper diagnosis, effective treatment and fair compensation for
their war-related injuries.

Embodying a recommendation made by this subcommittee, the
Gulf War Veterans Act of 1998 directs the Department of Veterans
Affairs [VA], not to wait for scientific certainty, but to look for any
plausible association between presumed exposures and subsequent
ill health. If credible evidence for the association is equal to or out-
weighs the credible evidence against, the VA Secretary is author-
ized to presume the illness is service related for purposes of health
care eligibility and compensation determinations.

The National Academy of Sciences’ Institute of Medicine [IOM],
recently completed a study of peer-reviewed research on four of the
agents of concern to Gulf war veterans: Sarin, pyridostigmine bro-
mide [PB], depleted uranium [DU], and vaccines against anthrax
and botulinum toxin. The IOM report now under review by the VA
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suggests the difficulty and the urgency of linking presumed toxic
exposures with chronic health effects.

Not surprisingly, medical literature to date contains little evi-
dence to support any association between low doses of the agents
in question and long term illnesses.

Those findings say far more about the stunted scope of scientific
inquiry over the past decade than about the likely weight of sci-
entific evidence. The significance of the report lies in the fact the
IOM found virtually no evidence that would rebut a presumption
of a causal association between these agents and many of the mala-
dies suffered by Gulf war veterans.

As the IOM panel noted, the task of establishing plausible dose-
response relationships was made more difficult by the lack of hard
data on wartime exposures and by the lack of adequate military
medical records.

Based primarily on studies following the Tokyo subway attack,
the committee did conclude sarin exposures inducing immediate, if
moderate, symptoms could also cause longer term health effects
similar to those observed in many Gulf war veterans. But veterans’
illnesses could not be more firmly associated with sarin because
battlefield medical surveillance did not distinguish between the
acute symptoms of mild sarin toxicity and the myriad of other envi-
ronmental and stress-related health effects suffered by U.S. service
personnel.

The IOM committee was also hampered by lack of access to clas-
sified information held by the Department of Defense [DOD], on
toxic agents in the war theater. In the course of our oversight,
many have called for full access to DOD records on chemical and
biological detections. Given the statutory mandate that VA search
broadly for information on toxic exposures, the VA should join us
in pressing for declassification of all records relevant to the health
of Gulf war veterans.

Doubts remain. But our obligation to act now on behalf of those
willing to make a certain and timeless sacrifice can be subject to
no doubt, no delay. They earned the benefit of any doubt about the
extent of our debt to them. They should not be asked to wait for
certainty that might come too late, if at all.

Mr. Metcalf is joining us from the great State of Washington, and
I’d welcome any comment you’d like to make.

Mr. METCALF. Thank you very much. I do have a statement. Mr.
Chairman, I want to thank you for the opportunity to once again
be a small part of your courageous effort to answer questions re-
garding Gulf war illnesses and the vaccines used by our military
personnel. Your determination to move forward and find answers
has provided vital leadership for Congress on this critically impor-
tant issue.

Indeed, we have an obligation to pursue the truth, wherever it
may lead us. To do less would be to act dishonorably toward the
dedicated men and women who stand between us and a still dan-
gerous world.

For that reason, I have issued a report I would like to present
to you and to the IOM committee culminating a 3-year investiga-
tion into the conduct of the Department of Defense with regard to
the possibility that squalene, a substance in vaccine adjuvant for-
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mulations not approved by the FDA, was used in inoculations given
to Gulf war era service personnel. According to the GAO, General
Accounting Office, scientists have expressed safety concerns regard-
ing the use of novel adjuvant formulations in vaccines, including
squalene.

The report reveals that the FDA has found trace amounts of
squalene in the anthrax vaccine. The amounts recorded are enough
to boost immune response, according to immunology professor, Dr.
Dorothy Lewis of Baylor University. Therefore, my report concludes
that, Mr. Chairman, you are absolutely correct in demanding an
immediate halt to the current Anthrax Vaccination Immunization
Program.

My report further states that an aggressive investigation must be
undertaken to determine the source of the squalene and the poten-
tial health consequences to those who have been vaccinated, both
during and after the Gulf war.

The report also documents at length DOD, Department of De-
fense, stonewalling attempts to resolve the squalene issue, which
GAO investigators characterized as a pattern of deception. I think
that’s very significant. The GAO stated that the Department of De-
fense denied, denied conducting extensive squalene testing before
the Gulf war, then admitted it after being confronted with the pub-
lic record.

The DOD denied conducting extensive squalene testing before
the Gulf war and then admitted to it after being confronted with
the public record. I think that’s significant. The GAO revealed that
Department of Defense officials deliberating deployment of the an-
thrax vaccine expressed a ‘‘willingness to jump out and use every-
thing,’’ that’s a quote, in discussing the experimental vaccines con-
taining adjuvants not approved by the FDA.

GAO also found Peter Collis, Department of Defense official, who
headed vaccine efforts, refused to cooperate with them. The report
states that the Department of Defense has refused to act in good
faith upon the GAO recommendations to replicate the findings of
a test developed by renowned virologist, Dr. Robert Garry of
Tulane University, although Department of Defense admitted that
they could easily do so. The work of the Tulane researchers has
been peer reviewed in a scientific publication of high standing.

Finally, my report states that Congress should take immediate
action to review the findings of the GAO and the Armed Services
Epidemiological Board and provide independent oversight for the
immediate implementation of their recommendations. The board
called upon the DOD to engage in close cooperation with the
Tulane researchers.

Congress must get to the bottom of the labyrinth that has be-
come known as Gulf war illnesses. Mr. Chairman, you have been
in the forefront of this effort. As I am about to leave the Congress,
I just want to once again commend you for your courage in this
leadership role. Please stay the course. Veterans, active service
members and their families deployed around the world are count-
ing on you.

Thank you very much.
[The prepared statement of Hon. Jack Metcalf follows:]
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Mr. SHAYS. Thank you, Mr. Metcalf, and I was just going to com-
ment that you will be very missed. We have appreciated your inter-
est not only in this issue but in so many others, and I was sorry
when you announced you weren’t running again and I just know
whoever gets to return next year, they will certainly miss you, and
I will just say whatever this committee has done on this issue, and
they have done, has been shared equally with Mr. Sanders on this
issue. He has been truly at the forefront, and I welcome him here
and I welcome any statement he’d like to make.

Mr. SANDERS. Thank you very much. And as Jack Metcalf just
said, you have played an outstanding role in keeping this issue
alive on behalf of tens and tens of thousands of men and women
who are suffering from Gulf war illness, and it has been a pleasure
to work with you and I applaud you for your leadership.

Over the past 5 years you have worked diligently to hold mem-
bers of the military establishment accountable for their actions
and, most importantly, their inaction. You and I and others have
worked closely to try to get the Congress and the administration
to fund serious research into potential causes and cures for the dis-
eases known as Gulf war illness and to push for compensation for
those veterans who have contracted these diseases. I am sad to say
that despite our efforts we have up to this date only had limited
success. The findings of the IOM study that we are examining
today only serves to remind us how far we have yet to go on this
issue.

Some good news is that Chairman Shays and I worked very hard
this year to secure 1.6 million in the defense appropriations bill for
research into whether Gulf war illnesses is the result of low level
multiple toxin exposures which manifests itself as a condition
known as multiple chemical sensitivity. We will be playing an ac-
tive role in making sure that this money goes for serious research
into this area.

I notice that Dr. John Feussner is here and he’ll be speaking
later, and I look forward to his discussion, the clinical study done
with doxycycline and what the status is of that report, which is
also an area we’ve worked on.

Let me begin by stating how I approach the issue of Gulf war ill-
ness, and that is when this country asks men and women to serve
in the Armed Forces and those men and women are injured, wheth-
er in body or in mind or in spirit, the Federal Government has an
absolute, unquestionable obligation to make those people whole to
the maximum medical and scientific extent possible. In addition,
the Federal Government has an obligation to compensate those vet-
erans fairly, not to argue with them every single day, but to give
them the benefit of the doubt, and when it is clear that veterans
have been injured during their service, we should not deny them
compensation just because we cannot say which particular expo-
sure or combination of exposures caused that injury. In my view,
on all counts the Federal Government has failed and failed miser-
ably with respect to Gulf war illness.

You know, one of the unanswered questions of our time, and I
certainly don’t have the answer, Mr. Chairman, is that this turning
one’s back on veterans has gone on in this country for so very long.
It started at the very least in World War II when for years we ig-
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nored the impact of radiation illness. It went to Vietnam, where
veterans organizations had to struggle for years and years to get
the VA to acknowledge the horrendous impact that Agent Orange
had, and we’re still struggling with that fight today, and look what
we have to do with Gulf war illness. I don’t understand it. I really
do not understand why when we ask men and women to put their
lives on the line, when they come home we fight them. We become
the enemy that they—similar to the enemy they fought in battle.

Over 100,000 veterans have reported suffering from some com-
bination of symptoms associated with the syndrome we call Gulf
war illness. Certainly it is important that we exhaust every pos-
sible research avenue to find the cause and the cure but we should
not hold up compensation of Persian Gulf war veterans who have
very real illnesses, because we have failed either through incom-
petence, insufficient resources or lack of dedication, or just lack of
scientific knowledge, to identify the specific toxic compound or com-
pounds that are responsible. This is particularly true because the
Pentagon’s negligence in keeping adequate records of exposures in
the Gulf theater may prevent us from ever finding a definitive an-
swer.

As for the IOM study that we are reviewing today, I say with all
due respect to the IOM that this study only confirms what most of
us already knew. There is a dearth of research in peer-reviewed
scientific literature on the long-term health effects of exposure to
various toxins that our soldiers encountered in the Gulf war thea-
ter.

Let me just add something to that. When I used to hear the word
‘‘peer-reviewed’’ I thought that was the right thing. But since I
have been involved in this issue, you know when I hear ‘‘peer-re-
viewed’’ what it often connotes to me is the people who do not know
much about an issue who cannot come up with an answer in an
issue will always tell us what other people are doing, cutting edge
research, that it’s not peer reviewed and the peer-reviewed re-
search that we hear tells us we don’t know anything, that’s the
good research, we don’t know anything when people are doing
breakthroughs, who are doing cutting edge stuff, is not peer re-
viewed, and that’s a problem I have seen for many years in this
issue, in this area.

As the IOM reported, the peer-reviewed literature contains inad-
equate or insufficient information to determine whether there is an
association between Gulf war illness and exposure to depleted ura-
nium, between Gulf war illness and pyridostigmine bromide, be-
tween Gulf war illness and low level exposure to sarin gas, between
Gulf war illness and anthrax vaccine or other vaccines or combina-
tions of vaccines. These findings do not come as a shock to me or
anyone else who has followed this issue.

The reason we do not have this research is that the Federal Gov-
ernment and, in particular, the Pentagon has failed to keep faith
with the men and women who served in the Gulf. They have
dragged their feet and, were it not for the efforts of people like
Chairman Shays and the Gulf war veterans themselves, the mili-
tary long ago would have forgotten about this issue. There would
not have been—there would not be a Gulf war problem today.
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I do want to commend the IOM on their research recommenda-
tions. These track the approach Chairman Shays and I have been
advocating. Instead of looking for one single toxin as the cause of
Gulf war illness, we need to investigate the impact of the multiple,
often low level exposures that Gulf war veterans experienced. As
the IOM report states, this, ‘‘may provide a more realistic approach
toward understanding veterans’ health issues and may provide in-
sights for preventing illnesses in future deployments.’’

Finally, Mr. Chairman, I want to express my concern that there
is still not the will within the military to get to the bottom of this
very real health emergency. In my view, it is time for the military
to make available to properly cleared independent researchers—
you know, if you go back to somebody who year after year tells you,
gee, I don’t understand the problem, gee, I don’t have a cure for
the problem, what do you do? You go to a doctor that says, well,
I’m not 100 percent sure that I have it, but this is a breakthrough,
we’re working on this. And the good news is you and I know, be-
cause you have brought every serious researcher in the United
States to this committee, there are some good people out there
doing some breakthrough research. Let’s put more emphasis on
some of those people.

So I want to just applaud you, Mr. Chairman, and commend the
veterans organizations for their persistence, and you and I will con-
tinue to work on this issue, I’m sure.

Jack, thank you very much for your work over the years.
[The prepared statement of Hon. Bernard Sanders follows:]
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Mr. SHAYS. Thank you, Mr. Sanders. Just before going on with
our panel, I ask unanimous consent that all members in the sub-
committee be permitted to place an opening statement in the
record and the record remain open for that purpose. Without objec-
tion so ordered.

I ask further unanimous consent that all witnesses be permitted
to include their written statements in the record and, without ob-
jection, so ordered.

And I also without objection ask that the gentleman’s statement,
Mr. Metcalf’s statement, and report be included in the hearing
record, and I will move to include it in the full committee hearing
on anthrax next Thursday.

You have been patient. Thank you very much. We will call on
Mr. Harold Sox—Dr. Harold Sox, excuse me—professor and chair,
Department of Medicine, Dartmouth-HitchCock Medical Center, ac-
companied by Samuel Potolicchio, who is professor, Department of
Neurology, the George Washington University Medical Center. As
you know, gentlemen, we swear you in and then we will take your
testimony. If you would please stand.

[Witnesses sworn.]
Please be seated. I thank our other two staff for standing up in

case you’re required to make a statement. Thank you for anticipat-
ing that. It’s very thoughtful.

Dr. Sox.

STATEMENT OF HAROLD SOX, M.D., PROFESSOR AND CHAIR,
DEPARTMENT OF MEDICINE, DARTMOUTH-HITCHCOCK
MEDICAL CENTER, ACCOMPANIED BY SAMUEL
POTOLICCHIO, M.D., PROFESSOR, DEPARTMENT OF NEU-
ROLOGY, THE GEORGE WASHINGTON UNIVERSITY MEDICAL
CENTER

Dr. SOX. Good morning, Mr. Chairman and members of the com-
mittee. My name is Harold Sox. I chair the Institute of Medicine
Committee on Health Effects Associated with Exposures During
the Gulf War, which released its report about 31⁄2 weeks ago. I ap-
preciate the opportunity to provide testimony to you today based on
the findings of our report. And I am accompanied by Dr. Samuel
Potolicchio, also a member of the IOM committee.

The genesis of our report was a request from the Department of
Veterans Affairs asking the Institute of Medicine to study the
available scientific evidence on potentially harmful agents to which
Gulf war veterans may have been exposed. Congress subsequently
mandated a similar study specifying 33 specific agents. Before
going further, I want to clarify the scope of the committee’s work
lest there be any misunderstanding.

The committee, IOM committee, was charged with assessing the
scientific literature about potential health effects of chemical and
biological agents present in the Gulf war theater. The Department
of Veterans Affairs will use the findings of the report as it sees fit
as a scientific basis for developing a compensation program for Gulf
war veterans. Our committee was not asked to examine whether a
unique Gulf war syndrome exists or to evaluate the literature on
Gulf war syndrome or illnesses. The committee was not asked to
make judgments about individual veterans’ level of exposure to the
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putative agents, as there is a presumption of exposure for everyone
who served in the Persian Gulf theater.

For the first study of the series, the Institute of Medicine chose
to study the agents of most concern to the veterans who advised
us: Sarin, pyridostigmine bromide [PB], depleted uranium, and the
vaccines to prevent anthrax and botulism.

Because there had been very few published studies of Gulf war
veterans, most of the studies that we examined were about expo-
sures in occupational, clinical and healthy volunteer settings. The
committee members carefully assessed each study’s quality, limita-
tions and applicability, but it relied upon the peer review system
that precedes publication in scientific journals as well.

Let me begin with the nerve agent sarin. Relatively high doses
of sarin can cause overstimulation of nerves and muscles within
seconds or hours, creating symptoms such as severe cramping, dif-
ficulty breathing, twitching and heavy sweating.

All of these short-term effects are well-documented and our com-
mittee ranked the evidence as sufficient to establish causality, the
highest level of evidence. The long-term effects of sarin are a very
different story. The evidence is far more limited in quantity and is
weaker.

Studies describing three different populations exposed to sarin,
two involving victims of terrorist attacks in Japan and one involv-
ing industrial accidents in the United States, establish possible
links to neurological and psychological symptoms that persisted for
6 months or longer after exposure. In one of these studies some
symptoms were still present up to 3 years after exposure. In all
three studied populations, however, the patients all had an imme-
diate, intense, widespread acute reaction, typical of high levels of
exposure to sarin. Among the symptoms that persisted over the
long term in these individuals were fatigue, headache, blurred vi-
sion and symptoms of post-traumatic stress disorder. It’s important
to remember that people who had long-term symptoms had all ex-
perienced intense symptoms immediately.

Because we are dealing with only three studies and because we
could not rule out explanations, other explanations for the effects,
the committee categorized these findings as limited or suggestive
of an association well shy of the evidence needed to establish a
strong link, but clearly warranting further investigation. We rec-
ommend long-term research to track the health of victims of the
sarin attacks in Japan, since controlled studies of them offer the
best opportunity to see if sarin has long-term health effects.

Few, if any, veterans reported symptoms of acute exposure to
sarin in the Persian Gulf theater. Therefore we concerned ourselves
with possible effects of sarin in doses too low to cause the acute re-
action.

Based on available evidence, we could not form a conclusion
about an association between the long-term health effects and ex-
posure to doses of sarin that are low enough so that immediate
signs and symptoms did not occur. Yet research with nonhuman
primates gives us a hint that low doses of sarin over a period of
several days may create delayed neurological reactions. More re-
search is needed to substantiate this single finding.
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The second agent that we considered was the drug
pyridostigmine bromide [PB]. There have been many studies of the
short-term effects of PB. The committee judged this evidence to be
sufficiently strong to demonstrate an association between exposure
and the immediate onset of mild transient symptoms, a link seen
consistently in many studies. Long-term side effects of PB are an-
other story. There simply was not enough evidence to draw any
conclusion about PB’s long-term effects. In other words, we don’t
know if they occur and we can’t be certain that they don’t occur.

The author of one series of studies has suggested that PB, either
alone or in combination with other chemicals, may be related to
some chronic changes in nerve function reported by Gulf war veter-
ans. However, weaknesses in the design of these studies, which in-
clude uncertainty about whether exposures occurred and a small
number of affected subjects, made it impossible for us to decide if
exposure to PB is associated with long-term nerve damage. We rec-
ommend further investigation of this issue using an improved
study design.

The third agent was depleted uranium. Health effects of natural
uranium have been widely investigated, mostly in occupational set-
tings, principally workers in uranium processing mills. While these
studies have shown that uranium either has no effect or only a
small effect, our committee found weaknesses in many of these
studies. We could not draw conclusions about exposure to uranium
and death from a number of diseases, including lymphatic or bone
cancer, nonmalignant respiratory disease and diseases of the liver
and gastrointestinal tract.

We were able to arrive at more certain conclusions regarding two
diseases, kidney disease and lung cancer. We concluded that there
is limited evidence of no association between kidney disease and
exposure to uranium. We based this conclusion on adequate con-
sistent studies that showed good kidney function despite continu-
ous exposure to uranium as it dissolved from uranium fragments
embedded in body tissues.

Similarly, at low levels of exposure to uranium, we found limited
evidence of no association between—with death from lung cancer.
At higher levels of exposure, though, the evidence did not permit
any conclusion about a relationship between uranium and lung
cancer. We recommend followup research on veterans with embed-
ded fragments of depleted uranium and other long-term studies.

Finally, our committee considered the vaccines given to prevent
anthrax and botulism. Based on our review of the scientific lit-
erature, we concluded that the evidence is sufficient to demonstrate
an association between these vaccines and subsequent short-term
local and systemic effects similar to those associated with any vac-
cination. But when we sought evidence for more lasting effects, we
didn’t find any published, peer-reviewed studies that systematically
followed subjects over the long term. This situation is not unusual
as vaccines are seldom monitored for adverse effects over long peri-
ods of time.

Since troops usually receive several vaccines, often within a short
span of time, some have questioned whether several vaccines in
combination may have created a cumulative effect that would not
occur with any single injection. Although we did find some research
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on cumulative effects of combinations of vaccines, the shortcomings
in these studies made it impossible for us to form a strong conclu-
sion. We did decide that this evidence was inadequate to determine
whether an association with long-term effects exist.

I have provided a brief overview of our report’s findings. The
IOM is beginning the second phase of the study, in which it will
examine the literature on health effects of pesticides and solvents.
This study is scheduled to be completed in 2002, as the committee
must review a vast body of literature on these compounds. Plans
for future IOM studies include completion of the studies of the re-
maining agents listed in the legislation. In addition, the IOM will
update its studies and reports as new studies become available in
the published literature.

Thank you. Dr. Potolicchio and I will be happy to respond to your
questions.

[The prepared statement of Dr. Sox follows:]
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Mr. SHAYS. You needed a cheat sheet like I had, Potolicchio, cor-
rect?

Dr. POTOLICCHIO. It’s an Italian name. Just follow all the vowels.
Dr. SOX. Sorry, Sam.
Mr. SHAYS. Just trying to get back at all those tough medical

names that you guys have. What we’re going to do is we’re going
to start out with Mr. Sanders, I’m going to ask some questions, and
then we’ve been joined—Ms. Schakowsky is here. I will recognize
her third and then we’ll go to Mr. Metcalf, who’s not an official
member of this committee, though he has all the rights to ask the
same questions we will, but just then at the end. Mr. Sanders. And
we’re going to go 10 minutes. We’ll do 5 and 5, roll over 5.

Mr. SANDERS. Thank you very much, Mr. Chairman. Let me start
off by asking you the question. You say in your statement, Dr. Sox,
that for the first study of the series the Institute of Medicine chose
to study the agents of most concern to the veterans, sarin,
pyridostigmine bromide, depleted uranium and the vaccines to pre-
vent anthrax and botulism. Now isn’t one of the problems that we
have is that we’re sitting in a lovely room here in Washington, DC,
but the reality of life, when you’re at war, is that it may not be
just one—there may not be just one agent that impacts on you. For
example, 23, you’re sitting there, you’re scared to death, sitting in
the heat, that the next day there may be a nerve gas attack on you.
Psychologically what does that do to you? Meanwhile, at some
point during the theater you may have been exposed to sarin, you
may have been given a pyridostigmine vaccine, you may have had
anthrax, you may have been exposed to burning oil wells, you may
have a genetic disposition, you may have come from a place in your
whole life you didn’t absorb a lot of chemicals, so you’re more sus-
ceptible to multiple chemical sensitivity. So my life history going
into that battle is very different say than Mr. Shays. And so you
add all of those things together, isn’t there a problem that we’re
not looking at the totality and the synergistic impact rather than
sarin here, depleted uranium here? Isn’t there more to it than just
one possible agent, and isn’t that lacking in the way we’re ap-
proaching this problem?

Dr. SOX. Well, our—the answer to your question is yes. We need
to be aware of the potential for interactions between different
agents as well as potentially a person’s past history of exposure
and, in an ideal study, to try to look at the links between agents
and combinations of agents. We would have a clear understanding
of an individual’s personal exposure history, both before and after
service in a theater of war and then reliable information about sub-
sequent health experiences, and then we would try to link those to-
gether and see if we can detect effects that would not be seen look-
ing at a single agent. Most of the research on the health effects of
the agents that we studied were on single agents. In fact, we found
only one study in our search which suggested a possible link be-
tween two agents, one in which mice that were injected with PB
were subjected to the stress of having to swim.

Mr. SANDERS. All that I am saying, and I have got a number of
other questions, in the real world it is not just sarin, she’s in the
military, she’s suffering trauma being there, and so forth and so
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on, that’s the reality. It’s not just we’re sitting in a laboratory and
we give somebody some sarin.

No. 2, I want to make sure I understand exactly what your re-
port says. Am I correct that you have not ruled out, not ruled out
depleted uranium, pyridostigmine bromide, sarin gas, anthrax vac-
cine or multiple vaccines or some combination of these as the cause
of Gulf war illness, you have not ruled them out?

Dr. SOX. Our study was to look at the linkage between these four
exposures and health effects, both diseases that are in textbooks as
well as diseases that are not in textbooks because they’re not well
understood, such as Gulf war illnesses, and while we didn’t find
any compelling evidence that these exposures do cause health ef-
fects, neither was the evidence strong enough to conclusively rule
out that they were not present. The closest we came was kidney
disease and lung cancer with depleted uranium.

Mr. SANDERS. OK. I know that your mandate was only to review
the peer-reviewed scientific literature on links between certain tox-
ins and the symptoms that many Gulf war veterans are experienc-
ing. Clearly, though, you had to undertake some background re-
search into the types of symptoms these veterans are experiencing
and the extent of those symptoms in order to do this analysis, is
that correct?

Dr. SOX. Yes, sir.
Mr. SANDERS. OK. Based on that background review, is it your

medical opinion that in general Gulf war veterans are suffering
from a physical illness or illnesses as opposed to what might be
termed a psychological condition?

Dr. SOX. Again, our committee charge was not to establish exist-
ence of a Gulf war syndrome. We read the published literature on
this subject in order to provide background for our study of these
compounds and their possible health effects, both on unexplained
Gulf war illnesses as well as other illnesses. So if you want my per-
sonal opinion as a physician, I would say that ever since the Civil
War, veterans of combat have experienced unexplained symptoms,
and there’s a great deal of overlap as you look at the symptoms
that they experience in war after war coming right down to the
present. So there’s no question in my mind but what veterans do
suffer unexplained illnesses, but this is a personal opinion. It was
not a judgment of our committee. We didn’t look at that question.

Mr. SANDERS. In your medical opinion, based on the background
research you did, in your own experience does the fact that over
100,000 Gulf war veterans out of a total of less than 700,000 sol-
diers who served in the Gulf war have some combination of these
symptoms suggest to you that these conditions we refer to as Gulf
war illness have a connection to service in the Gulf war? In other
words, if you have 100,000 or more folks out of 700,000 who have
come down with a variety of illnesses now, it could be absolutely
coincidental?

Dr. SOX. Well, again you’re asking me to express a personal opin-
ion, which is somewhat more informed than the average physician,
but I am not expressing an opinion based on the findings of our
committee, and based on my personal reading of those articles, I
think that there’s a relationship between service in the Gulf war
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and these unexplained illnesses, but that was not a subject of the
study.

Mr. SANDERS. Based on your own personal experience.
Dr. SOX. My own personal reading of those articles.
Mr. SANDERS. I appreciate that. In your view, is it possible that

we will never establish the precise cause of Gulf war illness other
than to conclude that it has some connection to service in the Gulf
war.

Dr. SOX. I don’t know how to answer that, sir. We have a number
of exposures still to study and I would not want to form a judgment
about what those studies might find. I don’t have an opinion on
that.

Mr. SANDERS. My last question is: Would you please explain
what steps you took, if any, to obtain data from the DOD? Were
they cooperative; were they not cooperative? You apparently did
not get to review the classified materials. Did you request to and
do you have staff who have security clearances?

Dr. SOX. Well, we did not actively seek DOD documents. Our
charge was to study the published peer-reviewed literature, and
there’s a history of several hundred years that states that reliance
upon scientific reports that have undergone peer review forms a
credible basis for forming scientific judgments. And DOD docu-
ments, they are not scientific reports and so—but to answer your
question briefly, we did not seek them. We were not interested in
the level of exposure of individual veterans because that’s some-
thing that because of presumption of exposure exists.

So it wasn’t part of our charge to study DOD documents, and we
did not request them.

Mr. SANDERS. Mr. Chairman, thank you very much.
Mr. SHAYS. Let me, if you don’t mind, not on anybody’s time, but

just ask Mr. Potolicchio if he would want to respond to any of those
questions that you asked. Is that all right?

Mr. SANDERS. Sure.
Mr. SHAYS. And then you can followup.
Dr. POTOLICCHIO. I think Dr. Sox has answered the questions ap-

propriately.
Dr. SOX. If you think I am not doing a good job, you will inter-

rupt.
Mr. SHAYS. Let me say because you’re both partners here, you

had one statement, but I don’t mind if a question is directed to one
of you to have the other jump in either with a qualifier or with
whatever. I’d like either one of you to respond to—first, I’d like to
just make a point. I wrestle with the fact that in terms of criminal
law you’re presumed innocent until guilt is proven and not, at least
in the United States, presumed guilty until proven innocent. But
I have the feeling that veterans are basically sentenced guilty be-
cause they’re ill and they’re guilty with no help in sight, and I have
this general view that’s come about through so many hearings that
because there isn’t a proven study or something that documents,
therefore they’re not going to have the presumption of an illness
caused by their experience in the Gulf and therefore they are not
going to get the help, not because there isn’t that connection but
because we can’t illustrate that in fact there is that connection.
And I understand where you come from as doctors and I think you

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00042 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



39

understand where we come from as people who actually sent them
off to war. And so I’m troubled by the fact that we still have a sys-
tem that is not going to help our veterans and that maybe 20 years
from now they will prove there was this connection but by then it
will be too late.

So I don’t have the same kind of patience that I think some peo-
ple have. My understanding is that you have looked at sarin,
you’ve looked at pyridostigmine bromide, you’ve looked at depleted
uranium, and you’re looking at vaccines that were intended to pre-
vent, deal with anthrax and botulism, and it’s my understanding
that the committee—let me say this to you before I ask the specific
question. It’s also my sense that the bill we passed makes the pre-
sumption of exposure to 33 agents; in other words, that at least
we’re not going to debate about it and then allow—that is the key-
word, ‘‘allow’’—the VA to establish a presumption that the expo-
sures are related to illness and they’re going to look at what you
all have done and they are going to come to some conclusion. It al-
lows but does not require.

Now when you tried to establish the categories of association
from previous IOM studies, you would first agree that in some
cases you were hampered by the fact there weren’t enough studies,
is that correct?

Dr. SOX. Enough studies.
Mr. SHAYS. I’ll start with you, Dr. Sox.
Dr. SOX. Well, there were not enough studies of a quality that

allowed you to make a scientific conclusion, yes, sir.
Mr. SHAYS. But not necessarily related to war experience?
Dr. SOX. Well, there were very few studies related to war experi-

ence. Most of them are in other settings, yes, sir.
Mr. SHAYS. And none of these studies would enable you to deal

with the isolated—all things being equal, you look at a particular
agent and then you’ve come up with some conclusions, is that cor-
rect? In other words, everything else is frozen?

Dr. SOX. Most of them are isolated studies in which you looked
at one exposure in isolation of others.

Mr. SHAYS. And so you would certainly acknowledge, as I think
Mr. Sanders has pointed out, that all things aren’t equal, all things
aren’t held constant, there’s exposure potentially to something but
there’s also exposure to others?

Dr. SOX. Yes, sir.
Mr. SHAYS. Would you make any comment, Dr. Potolicchio?
Dr. POTOLICCHIO. Maybe just one brief comment and that is, for

instance, if you take two of the agents that we’re considering here,
pyridostigmine and sarin, actually one of them is given in order to
protect the individual from exposure to the other. So they are
given, they’re sort of given simultaneously, but one hopefully is
going to be protective and there’s scientific evidence to prove that’s
the case.

Mr. SHAYS. Did you look at any studies that tried to determine
what would happen if someone took more than the required allot-
ment of PB? For instance, I have this tendency if I am putting fer-
tilizer on my lawn, at least I did, that if one bag was good, two
bags was better and three bags would be really terrific and I ended
up with a lawn that was totally dead, and I know for a fact from
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our witnesses that we had some who took the pill far in excess of
what was recommended, far in excess. They went through that
same logic. Did you look at any study that would have helped you
determine that?

Dr. POTOLICCHIO. There were, we know from—and there’s clini-
cal evidence that if you take a whole bunch of pyridostigmine, let’s
say hundreds of pills, that you’re going to really get sick, vomit and
know that you have taken it, and I think that clinical response at
least, tells you that we better not take anymore.

Mr. SHAYS. You know that from just observation, but did you
look at any studies? In your peer review that dealt with taking too
many pills, not your intuitive sense. But did you, was that part of
your reviews and what reviews did you do? I’d like to know specifi-
cally.

Dr. POTOLICCHIO. Well, there are case reports of people being
overexposed to certain agents, particularly pyridostigmine, and
they will have clinical signs. But were studies taken in a double
blind fashion that, you know, we were going to see how much can
a person take of the drug, just to see what the side effects are
going to be? No.

Mr. SHAYS. No. The view—we have had extensive testimony from
MDs that have said that once you’ve taken so many you open your-
self up to exposures that you wouldn’t have been opened up to be-
fore, and the question I’m asking you is have you looked at any-
thing in that regard?

Dr. POTOLICCHIO. The only studies that look at large doses of
pyridostigmine are those confined to myasthenics; in other words,
myasthenics have taken relatively large doses of pyridostigmine
over a long period of time and there really haven’t been any long-
term health consequences of that. But as far as acute exposure to
very large doses, will pyridostigmine kill you basically? We know
well that sarin in little drops will kill you, but pyridostigmine will
not kill you.

Mr. SHAYS. That’s not what I’m asking. See, if you had been on
this side you would have been, you would have been exposed to
what we were, and that was that we had—we’d start our hearings
from sick veterans who would explain to us that they were given
really no instructions on what to do with these pills and that they
didn’t take them for days and then they took a lot of them, and
then we had researchers come in and say that the impact on your
brain and what it does in terms of it opens up the potential for
other illnesses, so—do you want to just jump in?

Mr. SANDERS. Mr. Chairman, perhaps you have a better memory
than I do, but I recall that we had the pharmacologist from Mary-
land, Dr. Teet, I believe his name was, who if I remember correctly
said that that there is evidence if you are—it’s one thing to take
PB before exposure to sarin, which is the goal of presumably what
that benefit was, but that if you take PB after the exposure to
sarin it has an extremely negative impact. That’s my memory, and
I was wondering if they had looked at that.

Dr. POTOLICCHIO. There is, there is evidence that that’s true be-
cause, you know, sarin, remember sarin is an agent that irrevers-
ibly blocks your cholinesterase. So in other words, once you’re ex-
posed to it and that cholinesterase is basically crippled, therefore
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if you take another anticholinesterase on top of it after having that
acute exposure, obviously you’re going to amplify that. That’s true.
I don’t disagree with that.

Mr. SHAYS. The question I’m asking is was that part of your peer
review?

Dr. POTOLICCHIO. The study that you’re referring to is done only
in animals. There is no evidence in humans that that kind of after
exposure is going to lead to further compromise.

Mr. SHAYS. I still want an answer, though. It wasn’t part of your
peer review because there were no studies?

Dr. POTOLICCHIO. In animals.
Mr. SHAYS. But there were no studies in humans?
Dr. POTOLICCHIO. There are no studies in humans.
Mr. SHAYS. So it’s not part of your peer review?
Dr. POTOLICCHIO. Correct.
Mr. SHAYS. So what am I supposed to conclude in that? And

what I conclude, I think, is that it kind of relates to your observa-
tion about peer review, there’s no peer review there, but I’ll tell you
what happened when your report came out. The press said there’s
no linkage, you’ve discounted and—but it’s like not having all the
facts, and this is what—you know, I know you’re doing your best
but the bottom line is what are we supposed to conclude.

Dr. SOX. Well, no evidence isn’t the same as evidence of no effect.
Mr. SHAYS. Say that again.
Dr. SOX. No evidence is not the same as evidence of no effect. So

clearly the press, if they concluded there was no effect, made a mis-
take.

Mr. SHAYS. I understand, but that’s the reality.
Dr. SOX. Yeah.
Mr. SHAYS. Would you walk me through, and then I will go to

my colleague, on the concept of sufficient evidence of a causal rela-
tionship, sufficient evidence of an association, limited suggested
evidence of an association, inadequate, insufficient evidence to de-
termine whether an association does or does not exist, and then
limited suggested evidence of no association, so there are five cat-
egories. If you would walk me through those.

Dr. SOX. It will just take me a minute to find them.
Mr. SHAYS. Yeah, take your time.
Dr. SOX. First of all, the causal relationship. The evidence fulfills

the criteria for sufficient evidence of an association; that is to say,
all of the other levels of evidence, and satisfies several of the cri-
teria that have been used to assess causality.

Mr. SHAYS. So that would be the most certain, you would have
very little doubt there’s evidence of a relationship?

Dr. SOX. Yeah, it is very hard to——
Mr. SHAYS. The causal relationship.
Dr. SOX. Yes, sir.
Mr. SHAYS. The cause and effect. The second one is sufficient evi-

dence of an association.
Dr. SOX. And that states that there’s been a positive association

between an exposure and a health outcome in studies where other
factors that might confuse the interpretation of that relationship
can be ruled out with reasonable confidence, so that you think you
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can focus just on the exposure and not on other factors that might
lead to the same result.

Mr. SHAYS. The next one is limited suggestive evidence of an as-
sociation.

Dr. SOX. Here there’s, there is evidence of an association between
an agent and health outcomes, but the strength of the conclusion
that you can draw is limited because you can’t be sure that other
factors that might explain the results aren’t present. So you might
have four or five things that could account for the result, one of
which is the exposure. You can’t be sure that the other ones aren’t
there and accounting for at least part of the effect.

Mr. SHAYS. We have two more. Inadequate, insufficient evidence
to determine whether an association does or does not exist, and I
would assume that’s neutral, you can’t go either direction?

Dr. SOX. It doesn’t change your thinking one way or the other.
It’s like there isn’t any information.

Mr. SHAYS. But the first three lead you toward——
Dr. SOX. Uh-huh.
Mr. SHAYS. The last one is limited suggested evidence of no asso-

ciation. So we have those five. If you would just quickly tell me,
sarin fit which category again?

Dr. SOX. Well, the acute effects of sarin were a causal relation-
ship.

Mr. SHAYS. So that’s the strongest you could have.
Dr. SOX. Yes, sir. And then there were long-term effects in people

who experienced the acute effects and that came in the limited sug-
gestive category.

Mr. SHAYS. OK. That was just one higher than neutral?
Dr. SOX. Inadequate, yes, sir, and then——
Mr. SHAYS. PB.
Dr. SOX. Just to finish on sarin, evidence for long-term effects in

people who did not experience any short-term effects of sarin, there
was just no information except the one study in primates, which
obviously requires a lot of followup.

Mr. SHAYS. OK. And PB.
Dr. SOX. In PB, the evidence was sufficient of an association be-

tween PB and acute effects lasting pretty much during the day that
you took it.

Mr. SHAYS. No long-term harm?
Dr. SOX. But in terms of long-term effects the evidence was inad-

equate to determine whether there was or was not an association.
Mr. SHAYS. But you didn’t look at whether PB then opened the

door for other illnesses with other agents? I mean, that’s on the
record, correct?

Dr. SOX. There wasn’t, there weren’t any studies that showed us
that PB opens the door to other exposures causing, leading to ill-
ness, yes, sir.

Mr. SHAYS. Thank you, and depleted uranium.
Dr. SOX. Depleted uranium, with two exceptions, the evidence

was inadequate to determine whether an association does or does
not exist. The two exceptions were lung cancer and kidney disease
and in those cases there was limited or suggestive evidence of no
association.
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Mr. SHAYS. OK. And then finally, vaccines to prevent anthrax
and botulism?

Dr. SOX. There was sufficient evidence of an association between
immunization or vaccination and acute effects lasting a day or two,
the sort of thing that many of us in this room have experienced.
But the evidence was insufficient, similarly, just wasn’t there. The
studies weren’t there——

Mr. SHAYS. You couldn’t determine one way or the other?
Dr. SOX [continuing]. To determine any long-term effects.
Mr. SHAYS. So that’s a neutral issue?
Dr. SOX. Yes, sir.
Mr. SHAYS. Thank you very much, and, Ms. Schakowsky, I do ap-

preciate your patience. Thank you.
Ms. SCHAKOWSKY. Thank you very much, Mr. Chairman. I

haven’t been here as long as the chairman or Mr. Sanders, but I
have to tell you that in the hearings we have had regarding issues
where we put our people in the Armed Services in harm’s way and
the kind of information we had, it has been very, very frustrating.
It seems in some ways that the policy of our government is no news
is good news or no findings are good findings or no studies are good
studies. And I’m looking through your testimony, Dr. Sox, and I see
words like ‘‘limited studies.’’ Because of the limited studies in Gulf
war veterans, when it comes to long-term health effects of these
substances, the bottom line is we simply don’t know enough on PB.
There simply was not enough evidence to draw any conclusion
about PB. In other words, we don’t know long-term effects, if they
occur, and we can’t be certain if they don’t occur. Weaknesses in
the design of these studies made it impossible for us to decide.

When it came to anthrax and botulism, we’ve had lots of hear-
ings on anthrax. When it came to evaluating more lasting effects,
we didn’t find any published peer review study. I’m saying pretty
much what everybody has said already. This is not unusual. As few
vaccines have been monitored for adverse effects over long periods
of time. When it comes to combinations, you say the shortcomings
in these studies made it impossible for us to form a strong conclu-
sion, and I am wondering if we’re going to go on for another 10
years, and I realize this isn’t your fault.

I’m just trying to ask you what we can do about this. We come
and say, well, someone studied your study and what they found
was there wasn’t enough information. We keep doing studies of
studies that have been done that say there hasn’t been enough
study. So I’m wondering when we get down to doing some real
study and what your recommendations would be so that next time
we have a study we can come back with some real reports.

Dr. SOX. Well, the wheels of research grind slowly.
Ms. SCHAKOWSKY. Are they in process?
Dr. SOX. Pardon me.
Ms. SCHAKOWSKY. Are they in process?
Dr. SOX. Basically physicians have known about postwar syn-

dromes, as I said, since the Civil War and, from my understanding,
serious research into the cause of those syndromes really has only
begun after the Persian Gulf war. So we’re, in my opinion, at the
beginning of serious, careful study of an important group of ill-
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nesses that have existed for 100, nearly 140 years and it’s going
to take a while to accumulate good evidence.

LBJ declared war on cancer in 1968 and we have made a lot of
progress in understanding the biology of cancer, but actually we’re
only now beginning to see some results or promise of some results
from that research 30, 35 years later. I’m optimistic that we’re
starting on a process that’s going to lead us to answers, but I don’t
expect the answers to come quickly.

Ms. SCHAKOWSKY. Well, inconclusive results of real clinical stud-
ies that happen, that’s one thing, and research that’s being done,
but I’m just wondering what the protocols are, for example, if we
had—we made a decision about how many anthrax vaccines, how
many dosages we should give and etc., and then when we come
back and say well, based on what, what is your knowledge of this,
how do we know about its effectiveness and its side effects, short
and, well, mostly long term, so at what point should we be doing
these studies and I would say that, that with agent orange, I mean,
we have known about these symptoms that result from exposures
during wartime, but are we engaged directly in the kind of re-
search right now, and if that’s the case, I haven’t really heard
about it.

I mean, we heard when it came to anthrax all kinds of these vol-
untary reporting systems and no real answer as to how are we
going to determine the effects.

Dr. SOX. Well I am not an expert on the current state of research
on Persian Gulf-related illnesses. Dr. Feussner, who will be speak-
ing to you shortly, I am sure can tell you what studies are being
done.

Ms. SCHAKOWSKY. Thank you.
Mr. SHAYS. Thank you. Mr. Metcalf does not have any questions.
Mr. Sanders.
Mr. SANDERS. Thank you very much Mr. Chairman. As I indi-

cated earlier because of the diligence of the chairman and his staff,
we have had the opportunity on this committee to hear from, seems
to me, some extraordinary researchers all over this country who
have been doing breakthrough work, and there are a number of
them, and I don’t recall all of them, but I just was kind of curious,
two names come to my mind, and I wonder if you can give me your
views having reviewed their works.

Dr. Robert Hayley is with the University of Texas, and as I re-
call, not having his work in front of me, he is not ambiguous about
his belief that exposures in the Gulf have resulted in brain dam-
age, which are causing severe physical problems for Gulf war veter-
ans, no ifs, ands, buts and maybes, that is his belief. What’s your
view on that?

Dr. SOX. Well, the committee carefully examined Dr. Hayley’s
work and had the opportunity to talk with Dr. Hayley about his
work at one of our open sessions, and the committee ultimately
concluded that there were difficulties with the design of Dr.
Hayley’s work that made it impossible to draw any conclusions at
this point.

I think our bottom line would be that in a small population of
veterans, Dr. Hayley has done some studies that generate interest-
ing ideas and hypotheses about the biological basis for some of the
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symptoms that people are experiencing, but until those studies are
replicated by other investigators and larger more representative
populations, the evidence that Dr. Hayley has produced is too weak
for us to draw any conclusions upon which to base in our report.

Mr. SANDERS. Too weak in the sense that the number of veter-
ans, the sampling was too small.

Dr. SOX. Well, the sampling was too small. He studied basically
a group of symptomatic veterans, and he, using some statistical
techniques, put them in the subgroups which seemed to have dif-
ferent combinations of symptoms, and then he looked at different
measures of brain function comparing one group of sick veterans to
another group of sick veterans. It’s a pretty basic principle of epi-
demiologic research to include an unexposed control, somebody who
never went into the Persian Gulf theater, and with the exception
of a couple of more recent studies, he has not had unexposed con-
trols, but even putting that aside, the history of science is that you
don’t rely on one study. You, somebody does a study, and then sev-
eral people try to replicate it. Sometimes they succeed and then it
becomes part of the body of scientific understanding, and some-
times they don’t and it falls by the wayside and right now, I think
Dr. Hayley’s work is in the category of remains to be repeated by
other investigators.

Mr. SANDERS. Are other people, to your knowledge, trying to rep-
licate that?

Dr. SOX. I will have to ask Dr. Feussner to respond to that, I
don’t know.

Mr. SANDERS. What about Dr. Urnovitz.
Dr. SOX. Doctor who?
Mr. SANDERS. Urnovitz.
Dr. SOX. I don’t know about his work. Sam, do you remember

anything.
Dr. POTOLICCHIO. By name, I don’t.
Mr. SANDERS. Don’t know his name, no?
Dr. SOX. None of us.
Mr. SANDERS. Dr. Claudia Miller, peer review.
Dr. POTOLICCHIO. Claudia Miller I think—we know we’ve had ex-

posure to Claudia Miller.
Dr. SOX. If I remember.
Mr. SANDERS. She’s involved in multiple chemical sensitivity.
Dr. SOX. She gave us a presentation. We did not review the lit-

erature on multiple clinical sensitivities and really don’t have a
basis upon which to judge her work.

Mr. SANDERS. See Mr. Chairman, may I repeat a point I made
earlier, what seems to happen, and I think Ms. Schakowsky was
making this point, we review people who say I don’t know the
cause of Gulf war illness, I don’t have a cure to Gulf war illness,
that’s peer review. The people like Hayley or Urnovitz or Miller
who say, you know, I think we’re on to something, I think there’s
something real here, those are rejected because apparently not
enough people have peer-reviewed that, we push them aside. It
would seem to me, and correct me if I’m wrong, given the fact that
after—and I don’t mean to be critical of you. I know you’re just one
part. We’ve had 100 people up here who keep telling us the same
thing.
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So we get a little bit frustrated, but when people come up here
and they say I think we’re on to something, it would seem to me
that the logical reaction for Hayley’s work or Urnovitz’s work or
Miller’s work would be for people to jump up and down and say,
thank God, we may have a breakthrough, why are we—are you rec-
ommending for example that resources now be devoted to replicate
Hayley’s work so that 5 years from now, we don’t have people com-
ing before us saying Hayley’s work was interesting, but nobody’s
replicated it, so why don’t we replicate it? Tell us that Hayley is
wrong or he is right, or Urnovitz is wrong or is right.

Dr. SOX. You know the history of scientific enterprise is some-
body comes up with a finding and then somebody funds studies to
try to replicate that study. So the answer to your question is yes,
if somebody comes in here and makes a claim of an important re-
sult, the answer should be to fund other investigators to replicate
the result.

Mr. SANDERS. I agree with you but based on that I mean all that
you told me about Hayley, Urnovitz, you’ve never heard of Hayley.
You said there is nobody, you know, he’s out there, we don’t have
enough evidence to suggest that he is right or wrong, but you
should be coming in here and saying this guy is saying something
that’s significant, it’s different to other people, he’s claiming some
results, either he’s crazy or he’s not, let’s find out; true?

Dr. SOX. Well, yes and in our research recommendations, we
called for work to replicate Dr. Hayley’s findings.

Mr. SANDERS. One of the things that we can use—we have gone
through this for 10 years, so what we would like people to say is
look, there are some breakthroughs here, we cannot tell you at this
moment whether these people are right or wrong, maybe they’re
wrong, let’s find out and say that they’re wrong, or if they are
right, let’s devote a whole lot of money to moving forward so we
can use their research to develop a cure for Gulf war illness. I
didn’t hear you say that.

Dr. SOX. Did you hear me say it?
Mr. SANDERS. No, I didn’t hear you say it.
Dr. SOX. Well——
Mr. SANDERS. For example, tell me now, based on all of your re-

search, if you were the President of the United States, or better
yet, if you were going to recommend to the President of the United
States, Mr. President, we have got a problem and I, based on all
of my research, advocate to you that you spend X dollars in the fol-
lowing areas because we have some promising breakthroughs, but
we just don’t know about it. What would you recommend to the
President?

Dr. SOX. Well, I would recommend to the President a program
of research to try to replicate some of the interesting results of in-
vestigators like Dr. Hayley, but I probably also call upon the Presi-
dent to establish a committee, to establish research priorities so we
don’t just focus on the areas where some scientists are working, but
also going out and looking at areas where nobody has looked yet,
perhaps for lack of funding, so in other words, we need a com-
prehensive approach to the study of postwar illnesses, and part of
that approach is to followup on promising results of investigators
like Dr. Hayley.
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Mr. SANDERS. But that’s where we were 10 years ago. You’ve
studied all of the literature. So I am asking you, all right, give me,
at this point, if you can, who are the people out there that you see
are doing breakthrough work that, in fact, need help right now for
additional funding so that we can determine whether they’re right
or whether they are wrong. Is Hayley one of them?

Dr. SOX. I don’t know anything about Dr. Hayley’s funding, but
clearly, Dr. Hayley is studying veterans and coming up with some
interesting results, but I’m not sure it’s Dr.—that Dr. Hayley needs
more money. It may be that other people need more money to fol-
lowup on his studies and to take it to the next step.

Mr. SANDERS. That’s fine I am not here defending Dr. Hayley. All
I am saying is you’ve done a lot of research; you’re a scientist we
are not. You have studied the literature. Can you just tell us who
are the people out there you are thinking that you think are doing
breakthrough work that we should try to give more support to?

Dr. SOX. Well, the only name that comes to mind is Dr. Hayley.
I do believe that the Baltimore group has been studying the veter-
ans with depleted uranium fragments needs continued support but
if—but I really don’t think that I should be the person to tell you
who ought to be funded. I think that’s something for more delibera-
tion.

Mr. SANDERS. In all due respect, I disagree with that. We need
guidance. We are not scientists, you are, and what we need help
on is for somebody to come before us and say look these guys have
been doing this stuff for 10 years. It’s going nowhere in a hurry,
this is possible, this is potential we do need that kind of help Mr.
Chairman.

Mr. SHAYS. The other place we need help is when you’re looking
at what studies are available and you realize there just aren’t any
peer review studies in certain areas. I’d like to—in general, I’d like
to read one paragraph, then we’re going to get on to the next panel,
unless Ms. Schakowsky has any questions. But this is the para-
graph on page 3. It’s a fairly long one, but I am going to read it
all to you. It starts out—it’s kind of in the middle of the page.

All these short term effects are well documented, and we rank
the evidence as sufficient to establish causation, the highest level
of evidence. In part, this means—and we’re talking about nerve
agent sarin—in part, this means many studies have strongly re-
peatedly and consistently linked these acute health effects and ex-
posures to sarin, and that the greater the exposure, the greater the
effect, but the long-term effects of sarin are a very different story.
The evidence is far more limited and much weaker.

Studies describing three different populations, two involving vic-
tims of terrorist attacks in Japan and one involving industrial acci-
dents in the United States, link neurological and psychological
symptoms that persisted for 6 months or longer. In one of these
studies, some symptoms persisted for up to 3 years, the longest
that any of the subjects were followed.

In all three studied populations, however, the doses of sarin were
high enough to trigger an immediate, intense widespread and acute
reaction. Among the conditions that persisted over the long term
were fatigue, headaches, blurred vision and symptoms of post trau-
matic stress disorder. I might just say parenthetically, that’s a very
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common symptom for our veterans who have come before our com-
mittee. In other words, people who had long-term symptoms were
the ones who had experienced intense symptoms immediately.

Now, I want—the keyword here is ‘‘intense.’’ How did you define
‘‘intense?’’ Was it walking intense or drop dead intense? I mean,
fall down intense? What defines ‘‘intense?’’

Dr. POTOLICCHIO. The level of exposure was based only on clini-
cal findings, and maybe one laboratory test when it was available.
You know, there is no real exposure data on sarin in any of the
Japanese populations. We don’t know how much any individual got
at any time. If you look at the reports and the way they were writ-
ten up, there was a man that was 100 feet from the release of the
gas in Matsumoto, Japan, and he opened the window of his room
and that man eventually died in convulsions and respiratory ar-
rest, and he was just a few hundred feet away, but he probably had
a maximum exposure but nobody knows exactly how much.

Mr. SHAYS. I am just trying to understand.
Dr. POTOLICCHIO. The thing is that when you get to the clinical

findings, you say, well, there has to be an intense—in other words,
someone’s had an exposure, he, at least, had some symptoms of ex-
posure that we recognize and that would be the acute cholinergic
syndrome.

Mr. SHAYS. I understand that.
Dr. POTOLICCHIO. Or the enzyme that you measure in the blood

is depressed to such a degree——
Mr. SHAYS. Let me not get to that. Let me just get to your con-

cept of ‘‘intense,’’ and I want to relate ‘‘intense’’ into war. I mean,
I can remember when I was being chased by some older kids who
wanted to beat me up, I’ve never run so fast. I didn’t even know
that I was exhausted. I was so damn afraid. I ran across a highway
without looking either direction, and as far as I was concerned, I
was pretty healthy, but later I realized I was just, I was just to-
tally—I was sore, I was always these things and I was sore when
I was running, but I didn’t know that. I didn’t have people shooting
at me. So I guess what I’m trying to determine is are you making
an assumption that there was not an intense exposure in the Gulf
because people didn’t fall down or something?

Dr. POTOLICCHIO. We’re not making an assumption about any-
thing that happened in the Gulf war theater. We’re saying if you
have an exposure to sarin, you will have acute symptoms. Now
whether or not you can identify those——

Mr. SHAYS. Describe those acute symptoms, please.
Dr. POTOLICCHIO. Well, your acute symptoms would be——
Mr. SHAYS. Would be fatigue, headaches, blurred vision, what?
Dr. POTOLICCHIO. No.
Mr. SHAYS. What would they be?
Dr. POTOLICCHIO. Your acute symptoms would be difficulty

breathing, watery eyes, probably GI upset, in other words, gastro-
intestinal upset, your muscles might start to twitch, and you can
actually go into a convulsion if the exposure is intense enough.

Mr. SHAYS. But not necessarily. All those symptoms I would
wager our veterans have experienced in the Gulf, not all of them
but a good number, blurred vision.

Dr. POTOLICCHIO. You wager they have been exposed to that?
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Mr. SHAYS. We had testimony of people describing those very
symptoms, not after but during. OK. So the symptoms you have de-
scribed, just for the record I will state, was statements to us by vet-
erans that they experienced in the theater, clearly. I think we’re
all set unless you have any, Ms. Schakowsky, any questions. Thank
you all very much.

Our next witnesses are John Feussner, Dr. John Feussner sorry,
chief research and development officer Department of Veterans Af-
fairs accompanied by mark brown Ph.D. director environmental
agents study, department of Veterans Affairs. Do you all have any-
body else that would help you in any testimony? If so I would ask
them to stand up. Thank you and if you’re asked to then respond,
we would check out the names. I ask you to raise your right hands
please.

[Witnesses sworn.]
Mr. SHAYS. Note for the record that our witnesses have re-

sponded in the affirmative and Dr. Feussner, you will be making
the statement, and Dr. Brown you would also be responding to
questions. Thank you very much. Appreciate your patience.

STATEMENTS OF DR. JOHN FEUSSNER, CHIEF RESEARCH AND
DEVELOPMENT OFFICER, DEPARTMENT OF VETERANS AF-
FAIRS, ACCOMPANIED BY MARK BROWN, Ph.D., DIRECTOR,
ENVIRONMENTAL AGENTS SERVICE, DEPARTMENT OF VET-
ERANS AFFAIRS

Dr. FEUSSNER. Mr. Chairman and members of the subcommittee,
thank you for this opportunity to discuss the status of the current
Federal research program on Gulf war veterans illnesses. Accom-
panying me today is Dr. Mark Brown, who is the director of the
VA’s Environmental Agents Service.

In your invitation letter, you indicated that the purpose of the
hearing was to review the findings and recommendations of the re-
cent Institute of Medicine report. You also requested a discussion
of the plans for additional research by the IOM and a status report
on other research on Gulf war veterans illnesses.

To date, the Federal Government is projecting cumulative ex-
penditures of $151 million of Gulf war research from fiscal year
1994 through fiscal year 2000. There are over 192 projects at var-
ious stages of completion in the research portfolio on these veterans
illnesses.

For the sake of brevity, Mr. Chairman, I will only summarize the
research recommendation of the Institute of Medicine report and
the response of the research working group.

With regards to sarin specifically, the IOM has recommended
long-term followup of populations exposed to sarin in the
Matsumoto and Tokyo terrorist attacks. The research working
group concurs with the IOM recommendation.

The IOM recommends studies in experimental animals to inves-
tigate the long-term effects of acute, short-term exposures to sarin
at doses that do not cause overt cholinergic effects. Since 1996, the
DOD has funded nine toxicology studies focusing on the effects of
sarin, alone or in combination.

In addition to the IOM recommendations on animal studies on
sarin, the research working group is coordinating three epidemio-
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logical studies that are focusing on the health of veterans poten-
tially exposed to low level sarin due to the Khamisiyah demolitions,
one at the Navy Health Research Center, a second at the Oregon
Health Sciences University, and a third by the Medical Followup
Agency of the Institute of Medicine.

In addition to the IOM recommendation on animal studies on
sarin, the research working group also is coordinating a contract to
the medical followup agency to perform an epidemiologic study of
the long-term effects of short-term exposure to nerve agents in
human volunteers in experiments conducted at the Aberdeen Prov-
ing Ground in the 1950’s to 1970’s.

With regard to pyridostigmine bromide, the IOM recommends re-
search on chemical interactions between PB and other agents, such
as stressful stimuli and certain insecticides. Since 1994, VA and
DOD have funded 30 projects related to PB alone or in combination
with other chemicals or stressful stimuli. One important and con-
sistent result of recent studies is that stressful stimuli such as
swimming, heat or restraint stress do not cause an increase in the
permeability of the blood brain barrier or cause pyridostigmine bro-
mide to cross the blood brain barrier into the brain.

The IOM recommends research on differences in genetic suscepti-
bility that may contribute to increased risk of disease. VA and
DOD have funded eight projects on genetic factors that may alter
the susceptibility to the effects of PB or sarin.

Concerning vaccines, the IOM has recommended long-term sys-
tematic research to examine potential adverse effects of anthrax
and botulinum toxoid vaccination in multiple species and strains of
animals. The research working group concurs that long-term re-
search is needed to examine potential adverse effects. Such re-
search is underway in DOD laboratories. Also, the CDC, the Cen-
ters for Disease Control and Prevention, plans to fund nonhuman
primate studies of the health effects and efficacy of the anthrax
vaccine later this year.

The IOM has recommended identification of cohorts of Gulf war
veterans and Gulf war era veterans for whom vaccination records
exist. The CDC published a study of Air Force Gulf war veterans
in 1998 which included measuring antibodies to anthrax and botu-
linum to determine which individuals had received the vaccines.
The CDC found no relationship between the vaccinations and de-
velopment of multisymptom illnesses.

Similarly, researchers in the United Kingdom have also pub-
lished a study this year on a cohort of nearly 1,000 Gulf war veter-
ans for whom vaccination records exist. There was no association
between having received the anthrax vaccine and the development
of multisystem illness.

The IOM has also recommended long-term longitudinal studies of
the participants in the anthrax vaccine immunization program. In
1999, DOD funded a long-term longitudinal study of participants in
the anthrax vaccine immunization program study located at the
Naval Health Research Center.

Finally with regard to depleted uranium, the IOM recommended
continued followup of the Baltimore cohort of Gulf war veterans
with DU exposure. The research working group concurs with the
recommendation. While the Baltimore clinicians have seen no de-
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finitive evidence of adverse clinical outcomes associated with ura-
nium exposure to date, the veterans who were involved in the
friendly fire incidents will remain under continuing medical sur-
veillance.

The IOM has recommended continued followup of the cohorts of
uranium processing workers. The research working group concurs
with this recommendation.

The IOM has recommended additional studies of the effects of
depleted uranium in animals. DOD has funded five toxicology
projects that are investigating the health effects of DU in experi-
mental animals. For example, there was no detectable kidney tox-
icity in rats embedded with DU pellets, even at very high con-
centrations of urinary uranium.

Mr. Chairman, we know that combat casualties do not always re-
sult in obvious wounds and that some veterans from all conflicts
return with debilitating health problems. VA recognizes its respon-
sibility for developing effective treatments and prevention strate-
gies for such illnesses.

Studies clearly show that some Gulf war veterans report chronic
and ill-defined symptoms including fatigue, neurocognitive prob-
lems and musculoskeletal symptoms at rates that are significantly
greater than nondeployed veterans.

Mr. Chairman, thank you again for permitting me this oppor-
tunity to summarize our work. You have my assurance that we will
continue this effort to resolve, or at least ameliorate health prob-
lems in our patients to the greatest extent possible.

Mr. Chairman, I will conclude my testimony here and ask that
you enter the entire written testimony into the record. I actually
think you did that.

[The prepared statement of Dr. Feussner follows:]
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Mr. SHAYS. Already covered, but it doesn’t hurt to ask. Let me
just, before recognizing Mr. Sanders, say they wish a lot of these
studies had begun 10 years ago. I think that many of them are
very important and valuable. I think that it’s good they’re happen-
ing. I wish they could have happened sooner, but I guess we call
that progress, and Mr. Sanders.

Mr. SANDERS. Thank you very much, Mr. Chairman. As you
know, I have been very critical of the DOD and the VA for many
years in this area, but I do want to single out Jack Feussner as
somebody who I think for many, many years has been trying to do
the right thing, Jack and I appreciate the work you have done.

Let me just ask you, you remember, Dr. Feussner, a couple of
years ago at a hearing, I had indicated to you that I was distressed
that there was some apparently breakthrough work being done
around the country, and I asked you if the VA had begun the proc-
ess of trying to replicate some of that work, tell us whether it was
right or wrong, and I think out of that discussion with Chairman
Shays’ help and so forth, you began a clinical trial based on I think
the work of Dr. Nicholson in California dealing with doxycycline,
and I know that clinical trial is going on in a hospital in White
River Junction in Vermont, hospitals all over this country, and the
thesis was that large doses of doxycycline over a long period than
had previously been given seemed to indicate that there would be
some alleviation of symptoms.

That was Nicholson’s hypothesis. You were testing it. Do you
have anything to report to us today about the progress of that
study?

Dr. FEUSSNER. Yes, sir, I have progress to report. You’re quite
correct, the study continues. You’re also quite correct to assert that
the treatment was doxycycline and the duration of the doxycycline
was quite long, 1 year. Because this is a—while tetracycline is not
an experimental or novel therapy, the use of tetracycline——

Mr. SANDERS. Doxycycline is what we’re talking about.
Dr. FEUSSNER. Yes, sir.
Mr. SANDERS. Tetracycline is the same?
Dr. FEUSSNER. Doxycycline is a specific brand of tetracycline. I

will try to keep it straight. At any rate, this trial, as you recall,
was planned as a collaborative effort between VA and DOD, went
through a very rigorous scientific review process that actually in-
cluded a formal request for an FDA IND, an investigational new
drug not because the drug is investigational, but because the condi-
tion for which the drug is being used is not approved by the FDA.

We initiated the trial formally in May 1999. The goal was to
study—enroll up to 450 Gulf war veterans at 28 sites throughout
the United States. We have achieved that goal. As a matter of fact,
as we intended to close enrollment in the trial, we had a number
of veterans who wished to participate, despite the fact that we had
met our patient sample size quota. Nonetheless, we included an ad-
ditional 41 veterans into the trial. The total sample size now is
491. The patient recruitment period is done and the patients are
currently in the process of going through that 1-year treatment.

Mr. SANDERS. Does that include, that 491, is that some of
those—half of those people are getting placebos?

Dr. FEUSSNER. Correct, yes, approximately 50/50.
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So the patients are all enrolled in the trial and are all now being
treated with the active agent doxycycline, or placebo, are in the
process of being followed on that treatment over the course of 1
year. I expect the study to be complete, the followup to be complete
next summer, approximately June or so, and that we will have the
final result some time after that, some time probably within the
next 90 days of completion of the trial. So the trial has been a suc-
cess.

Mr. SANDERS. In the sense of organizing it?
Dr. FEUSSNER. In the sense of organizing, recruiting patients, but

I can’t tell you what the results are yet.
Mr. SANDERS. So in June you will be beginning the process—

you’ll be completing the study and beginning the process of analyz-
ing the results?

Dr. FEUSSNER. That is correct. You may recall, Congressman, we
also started another major trial, that one much more difficult. We
call it exercise and behavioral therapy, organizationally more com-
plex for treatment groups. Similarly, we have closed the patient re-
cruitment for the EBT trial. There are four treatment groups,
usual care, exercise only, cognitive behavioral therapy only or both
interventions. We did not quite meet our goal for patient inclusion.
We’d hope to have approximately 1,300 patients enrolled. We have
succeeded, however, in enrolling 1,100 patients in the trial and the
trial, whatever the result, will be statistically robust. So while we
had hoped to have a few more patients, we are very gratified that
1,100 Gulf war veterans have volunteered to help us with the trial.
That trial, as you recall, is a little later in the process than the
ABT. I don’t expect the final end point of that trial until the fall
of 2001, and probably around September or so with the same issue
that at that point, we will begin the analysis and should have the
results—pretty good result within a 90-day period.

Mr. SANDERS. And I presume—is my time up, Mr. Chairman?
Mr. SHAYS. No, no.
Mr. SANDERS. I presume that if one or both of those studies indi-

cate that approach alleviates symptoms—that approach will be-
come recommended form of treatment throughout the VA system.

Dr. FEUSSNER. Yes, I would say the answer to that question
would be yes, that the trials, as you know, the trials are large,
they’re very expensive and they are constructed to be definitive. So
that if the result is positive, then the treatment is known to work,
and if the result is negative, then the treatment is known not to
work.

Mr. SANDERS. Dr. Feussner, I am, as you know, not a scientist,
and the way my mind works, as I mentioned to you before, and I
appreciate you moving with that type of approach, is that if some-
body is doing interesting work, we test the hypothesis, and frankly,
this work was based on what Nicholson had indicated out in Cali-
fornia, is that correct? More or less through other people?

Dr. FEUSSNER. As you recall, sir, Dr. Nicholson’s work was quite
controversial.

Mr. SANDERS. I sure do.
Dr. FEUSSNER. There were two observations. While his results

were controversial, one of our own physicians Dr. Gordon had anec-
dotal experience——
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Mr. SANDERS. That’s right.
Dr. FEUSSNER [continuing]. On his own in a significant number,

not two or three, but perhaps several dozens of patients where he
had observed clinically that he had tried the therapy and believed
that the therapy worked.

Mr. SANDERS. Dr. Gordon from Manchester, New Hampshire?
Dr. FEUSSNER. Yes, sir.
Mr. SANDERS. That’s right. And it seems to me that a good ad-

ministrator, such as yourself, listens to those people, who may only
have anecdotal evidence of some success. OK. So I am applauding
you for this, but let me ask you this, getting back to the question
I asked Dr. Sox a moment ago, if there appears to be some break-
throughs, what you’re saying is if Dr. Gordon came to you and said
listen, I’m applying this treatment, it appears to be working, let’s
go further with it and you said yeah, let’s go further with it, Nich-
olson did his work, and I think you did exactly the right thing,
what about the work that people like Hayley or Urnovitz or Miller
are doing out there? There is also anecdotal evidence that there
may be some breakthroughs. Are you prepared to say come on in,
let’s work together, let’s see, in fact, to answer the question that
Dr. Sox raised with Hayley’s work that the sampling was too small,
there hasn’t been enough replication, are you going to help us—tell
us whether or not Hayley is on to something or whether he’s not?

Dr. FEUSSNER. Well, before we get to Dr. Hayley’s work specifi-
cally, Congressman Sanders, you will recall that some years ago,
I believe in 1998, that VA announced an open-ended what we call
RFP, request for proposals, DOD calls BAA, broad area announce-
ment, indicating our receptivity to treatment trials of any novel
therapy agent. That RFP is still active, but I will concede that we
perhaps should reannounce it just to make sure that those that
need to know are reminded that that is still active.

Mr. SANDERS. What I am asking, Dr. Feussner, you know what
I’m asking, are we welcoming in the door people who have con-
troversial ideas who are not quote unquote, peer reviewed by folks
who have not given us any information in 10 years? Are you having
the courage to go out and say, look, people may—I may be attacked
for going to somebody who is controversial, but I’d rather be at-
tacked for going to somebody who is controversial and may contrib-
ute something to our knowledge rather than go back to the same
old folks who 20 years from now tell us we don’t know the cause.
Are you prepared to do that, to take the heat?

Mr. SHAYS. You recognize that’s a loaded question, don’t you?
Mr. SANDERS. You understand where I am coming from?
Dr. FEUSSNER. Sir, I certainly do understand where you’re com-

ing from, and what I would say is I think our actions do speak to
that issue, and that is, that we have followed up with larger scale
research, looking at reasonable testable hypotheses, specifically
with regard to Dr. Hayley. Dr. Hayley published preliminary work
in the Journal of the American Medical Association exploring pos-
sible definition for a number of Gulf war syndromes. You will recall
that very early on after that work is published, I had the oppor-
tunity to testify before the committee. I think that Dr. Sox’s point
is well taken. Dr. Hayley studied a small number of study subjects.
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His response rate in the initial study, even in a highly selected pa-
tient population, was only 40 percent. There were no controls.

But the observation bore attention, OK. I mean, he put some-
thing on the table. Now, the follow-on to that is it’s—as you know,
because we’ve talked about this a lot, scientific process. It’s not im-
portant for the initial investigator to replicate his or her own work
but for other scientists to do that.

We have supported four follow-on studies looking at those syn-
dromes, three in the United States and one in the United Kingdom.
The United Kingdom was published in the Journal Lancet by Dr.
Wesley. We have the Naval Health Research Center in San Diego.
We have the CDC study of Fukuda and colleagues, and we have
the Iowa study just recently published this year in the American
Journal of Medicine. None of those studies is able to replicate Dr.
Hayley’s initial observations in terms of finding the kinds of unique
syndromes that Dr. Hayley found in his preliminary hypothesis-
generating research.

What we are left with in that effort is, one, we have followed on
the effort to replicate the work. We have not been able to replicate
the work at this point in time. But actually, there is yet another
study that we are supporting in collaboration with researchers at
GW using the same analytical strategy, etc.

Mr. SANDERS. What you’re saying is you’ve taken Hayley’s work
seriously, you’re putting money and resources into trying to rep-
licate it, at this point that has not happened.

Dr. FEUSSNER. In that particular one we have not been able to
replicate the work.

With regard to the work on the structural brain disease, we have
talked about that at the hearing in February, and we have a num-
ber of studies ongoing that are looking also at structural brain dis-
ease. The most—and so, an effort is underway to try to explain,
replicate, extend that observation. The most recent observation, ac-
tually I haven’t had an opportunity to go over in detail myself. It
is quite recent, within the last week or so, looking at
neurotransmitters, chemicals in the brain that tell other parts of
the brain what to do, and since the brain tells the rest of the body
everything to do, very important, called—dopamine is the chemical.

We haven’t taken a hard look at that yet, but what I will tell
you, the worry here has to do with Parkinson’s disease, and inde-
pendent of this issue with Hayley, VA is currently reviewing, as a
result of another RFP VA is currently reviewing, and hopefully
later this calendar year will fund up to six major centers, research
centers devoted to the study of Parkinson’s disease and movement
disorders. We call them PADRECC’s, Parkinson’s Disease, Re-
search Education and Clinical Centers, modelled after the VA-fund-
ed geriatric centers. So that we will have the capacity, I believe,
within—at least within VA, certainly within the broader scientific
community, to follow on those observations.

So I think what I’m doing, Congressman, is giving you a long an-
swer to a short question.

Mr. SANDERS. It’s a good answer. Let me ask you this and I’ll
give the mic back to the chairman. I remember, sometimes there
are instances where things occur and you never forget them, but
I remember meeting with many Vermont veterans who are suffer-
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ing from Gulf war illness, and one of the symptoms, many of them
relayed to me is when they were exposed to perfume or detergent
smells or other chemical presence, gasoline fuels, they would be-
come sick, which suggested to me that we’re looking perhaps at
what might be called multiple chemical sensitivity, and as you
know, I am sympathetic to the work that Dr. Claudia Miller and
others are doing. Can you tell us a little bit about some of the re-
search the VA may or may not be doing in following up on the
issue of multiple chemical sensitivity in Gulf war illness?

Dr. FEUSSNER. I think what I would have to say, Congressman
Sanders, is that the last time you asked that question, I don’t have
much of a different answer to give you this time. We have about
half a dozen or so research projects looking at the issue of multiple
chemical sensitivity. They’re currently active. In a response to a
meeting that we had with you in your chambers some time ago, we
invested a considerable amount of energy trying to forge a collabo-
ration between Dr. Miller and VA investigators, both in San Anto-
nio and, as I recall, in Tucson with Dr. Iris Bell, who’s testified be-
fore you in the past.

We have also indicated, as you know, the interest in explicitly
looking at prospective treatment trials and also, as you know, some
of the difficulty in pursuing those ideas aggressively relate to the
infrastructure that is required in order to do the research. It’s not
as——

Mr. SANDERS. Let me just jump in and bring this to the point.
To the best of my knowledge the U.S. Government, despite the
widespread feeling of many physicians, certainly not all, that mul-
tiple chemical sensitivity is a serious disease not only facing Gulf
war veterans but the American population. Correct me if I’m
wrong, Dr. Feussner, but I don’t know that the Veterans Adminis-
tration or DOD owns what is called an environmental chamber
where we can do scientific studies regarding treatment of multiple
chemical sensitivity. Is that a fair statement? I know we’re trying
to get funding for it, but it’s beyond my comprehension that the
U.S. Government doesn’t own one of those units quite yet.

Dr. FEUSSNER. I think I answered that question the last time
and said yes, the U.S. Government does own these facilities. I am
searching my hard drive to find those data, sir. What I can tell you
is the VA does not. I can’t recollect about DOD. I do recollect that
EPA has such laboratories in the research triangle in North Caro-
lina, and I do believe that DOD has several of these facilities, but
I cannot remember the last time I looked this up. I’ll have to——

Mr. SANDERS. Short term memory loss, multiple chemical sen-
sitivity, there it is. Thank you very much, Mr. Chairman.

Mr. SHAYS. I’m just going to have a slight advertisement for a
committee meeting that we’re having next week on Gulf war ill-
nesses. The Royal British legion formed a Gulf veterans group
some years ago to provide a focus for Gulf veterans issues. It is
made up of Gulf veterans, parliamentarians, representatives of
VSOs and service welfare organizations and medical and scientific
advisers. A delegation from the Gulf war veterans group visited the
United States in July 1995 and similar group intend to visit Wash-
ington, DC, from October 2nd to 6th. We will be meeting with a
group on Wednesday, October 4th from 10 a.m. in room 2154 with
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Lord Morris, the distinguished parliamentarian, with a background
in trades and union members; Colonel Terry English, director of
welfare at the Royal British legion; Kathy Walker, director of wel-
fare, the Soldiers, Sailors and the Airmen Families Association; Dr.
Norman Jones, medical adviser, Royal British Legion; Mr. John
Nichol, author, Gulf war veteran and ex-POW; Professor Malcolm
Hooper, scientific adviser, Gulf Veterans Association.

Let me first ask you, Dr. Brown, is there anything that you
would want to respond to Mr. Sanders, any comment or observa-
tion?

Dr. BROWN. No. When it comes to research issues, Jack is your
man.

Mr. SHAYS. OK. Well, I’ll ask either one of you, how many of the
83 research projects—there are 192 research projects in Gulf war
veterans illnesses at various stages of completion, 83 have been
completed, and I want to know of the 83 projects completed, how
many have been published and peer reviewed?

Dr. FEUSSNER. I’ll have to get that information for you, Congress-
man Shays.

Mr. SHAYS. Could someone else give us that?
Dr. FEUSSNER. We don’t have that off the top of our heads.
Mr. SHAYS. How many completed projects involve sarin and have

been published and peer reviewed?
Dr. FEUSSNER. I will have to get those data for you as well.
Mr. SHAYS. How many involving PB?
Dr. FEUSSNER. How many are already finished and published?
Mr. SHAYS. Published and peer reviewed.
Dr. FEUSSNER. I think it’s approximately six to eight.
Mr. SHAYS. OK. How many as relates to DU, depleted uranium?
Dr. FEUSSNER. I would say, again, probably six or seven.
Mr. SHAYS. And how many involving vaccines?
Dr. FEUSSNER. I don’t know the answer to that question. I’ll have

to get you those data.
Mr. SHAYS. I know you will do that. I do want to ask the ques-

tions though. What yet unpublished studies are underway which
would address the long-term effects of exposure to these toxic
agents?

Dr. FEUSSNER. Well, there are quite a large number of projects
that are still ongoing. For example, in PB, the total number of
funded projects is about 30. With regard to chemical weapons,
there are about 22. The DU focus at the moment in humans is
pretty much limited to followup of the friendly fire soldiers in Bal-
timore, and there are a small number of probably four or five ani-
mal studies in DU.

Mr. SHAYS. OK.
Dr. FEUSSNER. Did I answer all the parts?
Mr. SHAYS. Well, it’s a pretty extensive question. You said there

are many. Do you think, in fact, there are many?
Dr. FEUSSNER. Yes.
Mr. SHAYS. OK. And by ‘‘many,’’ you would give a number of

what approximately?
Dr. FEUSSNER. For which issue?
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Mr. SHAYS. I just asked what yet unpublished studies are under-
way which address the long-term effects of exposure to these toxic
agents which involve those four agents.

Dr. FEUSSNER. Yes, I could do the math real quick.
Mr. SHAYS. Some you don’t know. You said many. Are we talking

20, are we talking 80? I mean, what are we talking about?
Dr. FEUSSNER. In terms of total number of projects I think we’re

talking about in the ballpark of perhaps 100.
Mr. SHAYS. And you will get back to us and document those?
Dr. FEUSSNER. You not only want the number of projects, you

want the number of projects, those finished and the publication?
Mr. SHAYS. Right.
Dr. FEUSSNER. Yes, sir, I’ll have to get you that data.
[The information referred to follows:]
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Mr. SHAYS. I understand. According to a January 2000 General
Accounting Office report on Gulf war illnesses, the Department of
Veterans Affairs stated that the research working group, which I’ll
refer to as RWG, would, ‘‘establish a date in fiscal year 1999 or fis-
cal year 2000 for publishing its assessment of progress toward ad-
dressing the 21 research objectives that’s identified in 1995.’’ When
will the research group assessment’s of progress toward addressing
the 21 research objectives be published?

Dr. FEUSSNER. We’ve actually made a substantial progress in
this area, Congressman. We discussed this at our last hearing, and
the majority, 11 of the 15 papers that we had commissioned at that
time are in draft form. We have worked with a very prestigious
medical journal, and the editor of that journal to not only produce
these papers for the Congress, but to produce these papers for the
larger community. We have a commitment from——

Mr. SHAYS. Isn’t that the key? The larger community is com-
plaining to us that they’re not getting access to this research.

Dr. FEUSSNER. Yes, I think that is the issue.
Mr. SHAYS. To date, we don’t really have any published.
Dr. FEUSSNER. The papers have received preliminary review by

the editor of the journal already, but the next step for the manu-
scripts will be to go out to independent experts to get an additional
episode of review. I would hope that the manuscripts would be pub-
lished electronically after the 1st of the year, perhaps the second
quarter of fiscal year 2001. We have discussed with the editor the
possibility of publishing the manuscripts electronically while we
await for the manuscripts to appear in print. It is my hope that
we can have the manuscripts in electronic format between January
and March and in print as a special supplement, probably between
March and May.

Mr. SHAYS. So basically you’re in fiscal year——
Dr. FEUSSNER. I am in fiscal year 2001.
Mr. SHAYS. Right. You’re really at the end of that fiscal year—

well, it starts in September.
Dr. FEUSSNER. Yes.
Mr. SHAYS. Not in the end. You’re kind of in the middle. What

is the research working group’s role with the Military and Veterans
Health Coordinating Board?

Dr. FEUSSNER. Well, the research working group, the Military
and Veterans Health Coordinating Board has three subcomponents
underneath the executive, the executive leader. The research is one
of those three subgroups. Within the research group, there will
really be two primary foci. The first will be the Gulf war research
activities, since 60 percent of these projects are incomplete. As a
matter of fact, I think just in fiscal year 1999 and 2000, we have
launched 42 additional studies.

The second component of the research activity within the mili-
tary and veterans coordinating board will deal more specifically
with the generic issue of post deployment health and three major,
at least three major interests within that area will include an effort
to improve the situation with regards to systematically obtaining
baseline data so that after subsequent deployments, we will sys-
tematically have baseline data; systematically collect data through
time on the soldiers which would also require an integration and
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a merging of the VA and DOD data bases; and then increasingly
apply research activities or research results became available that
could document exposures.

Mr. SHAYS. To what extent will the absorption of the RWG into
the new Military and Veterans’ Health Coordinating Board dimin-
ish the RWG’s focus on Gulf war illnesses, veterans illness re-
search?

Dr. FEUSSNER. Well, it is my intent that it not diminish the focus
on Gulf war veterans’ illness, and given the incomplete status of
the formal research and the emerging research that is going to be
initiated with regards to post deployment health issues, I would
imagine over the next period of time, say the next 3 or 4 years,
that the dominant research effort within that larger group will con-
tinue to be Gulf war research projects.

Mr. SHAYS. I’m going to try to finish because Mr. Sanders and
I need to vote, but to what extent is the new board fully oper-
ational?

Dr. FEUSSNER. The new board has already engaged in a series
of meetings several weeks ago. All leaders of the boards and a larg-
er community of involved participants had a 2-day retreat at An-
drews Air Force Base. We are completing the formal strategic plan-
ning process for the coordinating board and have identified the
three leaders of the three major subgroups.

Mr. SHAYS. So you haven’t started being operational yet but
you’re at that point?

Dr. FEUSSNER. I think that’s fair.
Mr. SHAYS. According to a General Accounting Office, GAO, Jan-

uary 2000 report on Gulf war illnesses, questions remain regard-
ing, ‘‘how many veterans have unexplained symptoms and whether
those who have received care in VA facilities are getting better or
worse.’’ What progress has been made toward developing a system
of tracking clinical efforts and treatment outcomes among sick Gulf
war veterans?

Dr. BROWN. I’ll take a stab at that. We have a number of ways
in which we track the health of Gulf war veterans. The Institute
of Medicine recently released a report that I’m sure you’re aware
of which made the point that if we really want to study the long-
term health consequences of service in the Gulf war, that is, your
question whether veterans are getting better or worse are staying
the same, that you need to set up appropriate longitudinal studies
to follow those populations.

We have a couple of studies already underway that are looking
at subgroups of veterans. Dr. Feussner mentioned the Iowa study.
I also want to make this committee aware, we just published a re-
port just last April on a study that was looking at the health of all
Gulf war veterans, called National Veterans Health Survey, looked
at the health of all Gulf war veterans across the board. I can pro-
vide the committee with a copy of the report. It found similarly to
other studies that when you look at a national survey of all Gulf
war veterans, that you find greater rates of symptoms, greater
rates of illnesses in terms of self-reported symptoms, and a number
of other findings. It is unique in that it’s the only study that looks
across the board at all veterans, and it’s our intention—it’s my of-
fice’s intention to follow that study up in a longitudinal sense.
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Mr. SHAYS. Basically though what I am hearing you say, we real-
ly don’t have a system yet to track.

Dr. BROWN. I think we do have some initial data.
Mr. SHAYS. You have data but you don’t have a system, you are

not tracking all these.
Dr. BROWN. The system that would do that for us would be a lon-

gitudinal study.
Mr. SHAYS. ‘‘Would be’’ is not——
Dr. BROWN. We don’t have that in place yet.
Mr. SHAYS. This is all. And finally, what is the Department of

Veterans Affairs doing about obtaining access to classified informa-
tion? This really galls me that we don’t have information. I mean
we had the DOD who said our troops weren’t exposed to offensive
chemical exposure, and yet they were exposed to defensive chemi-
cal exposure. So I want to know what the VA’s doing. Are we just
lying back or are we trying to get this information?

Dr. FEUSSNER. In the research mode, we have not made efforts
to get classified information. Two comments. The first is that my
understanding is that the IOM will gain access at least to unpub-
lished information about anthrax research in a new study that is
being undertaken by them, and that with regard to CW, chemical
weapons, issues that both the Presidential Advisory Commission
and the Senate Veterans Affairs Investigating Committee had ac-
cess to that classified information.

Mr. SHAYS. The challenge we do have is the IOM did not have
access to certain information.

Dr. FEUSSNER. That is correct.
Mr. SHAYS. And I think it galls both me and Congressman Sand-

ers that that’s not made available, and it would strike me that any-
body who’s worked with our veterans would demand the same, so
I just plead with you to be a little more aggressive. We will. We’d
like you to be as well. I think what we’ll do, I usually invite com-
ments, if you have a 30 second comment either one of you, I’d wel-
come that, but we need to get voting. Any comment?

Dr. FEUSSNER. No, sir.
Mr. SHAYS. Thank you both for being here.
[Whereupon, at 12:05 p.m., the subcommittee was adjourned.]
[Additional information submitted for the hearing record follows:]

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00085 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



82

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00086 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



83

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00087 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



84

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00088 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



85

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00089 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



86

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00090 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



87

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00091 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



88

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00092 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



89

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00093 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



90

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00094 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



91

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00095 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



92

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00096 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



93

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00097 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



94

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00098 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



95

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00099 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



96

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00100 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



97

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00101 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



98

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00102 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



99

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00103 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



100

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00104 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



101

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00105 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



102

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00106 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



103

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00107 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



104

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00108 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



105

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00109 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



106

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00110 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



107

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00111 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



108

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00112 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



109

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00113 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



110

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00114 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



111

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00115 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



112

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00116 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



113

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00117 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



114

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00118 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



115

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00119 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



116

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00120 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



117

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00121 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



118

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00122 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



119

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00123 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



120

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00124 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



121

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00125 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



122

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00126 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



123

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00127 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



124

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00128 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



125

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00129 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



126

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00130 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



127

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00131 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



128

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00132 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



129

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00133 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



130

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00134 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



131

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00135 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



132

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00136 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



133

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00137 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



134

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00138 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



135

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00139 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



136

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00140 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



137

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00141 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



138

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00142 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



139

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00143 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



140

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00144 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



141

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00145 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



142

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00146 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



143

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00147 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



144

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00148 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



145

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00149 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



146

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00150 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



147

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00151 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



148

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00152 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



149

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00153 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



150

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00154 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



151

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00155 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



152

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00156 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



153

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00157 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



154

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00158 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



155

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00159 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



156

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00160 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



157

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00161 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



158

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00162 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



159

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00163 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



160

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00164 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



161

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00165 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



162

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00166 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



163

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00167 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



164

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00168 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



165

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00169 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



166

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00170 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



167

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00171 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



168

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00172 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



169

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00173 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



170

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00174 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



171

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00175 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



172

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00176 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



173

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00177 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



174

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00178 Fmt 6633 Sfmt 6633 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1



175

Æ

VerDate 11-MAY-2000 09:13 Sep 25, 2001 Jkt 000000 PO 00000 Frm 00179 Fmt 6633 Sfmt 6011 C:\DOCS\74864.TXT HGOVREF1 PsN: HGOVREF1


		Superintendent of Documents
	2010-08-17T22:17:27-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




